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Introduction
Pubescent girls from developing countries, especially those from rural settings face diverse "Menstrual Hygiene Management" (MHM) challenges [1] [2] [3] [4] . Many rural schools are not attuned girls' menstruating needs. Girls from pastoralist communities face insurmountable MHM barriers [5, 6] . MHM is defined as use of clean menstrual material to absorb or collect blood that can be changed in privacy as often as necessary for the duration of menstruation, using soap and water for washing the body as required and having facilities to dispose of used menstrual management materials [7] .
Unfortunately, many rural schools have inadequate water, sanitation and hygiene facilities (WASH) for girls [2] [3] [4] [5] [6] [8] [9] [10] . According to the Kenya Demographic Health Survey (KDHS) 2014, school latrine coverage stood at 49.5% [11] . Many schools lack clean and private changing rooms [6, 8] . Many girls cannot access or afford appropriate absorbent materials and often resort to crude methods [5, 6, 10] .
Besides, menstruation is surrounded by divergent religious beliefs and cultural perceptions that impact on MHM practices [5, 6, 10] . It is considered a taboo by various communities and even by the teachers; hence they do not provide information and guidance on the meanings and management of menses [4] . Unable to cope with this physiologic process and to avoid suffering shame, girls adopt diverse coping strategies that vary across regions, based on personal preferences, resources available, knowledge and cultural beliefs [4] . This affects their rights, social and mental well-being, resulting in sub-optimal school performance, school absenteeism, and drop outs [12] [13] [14] . On average, adolescent girls miss at least 6 weeks of school per year due to menses [13, 15] . Further to, many suffer diverse reproductive health problems, especially urogenital infections arising from unsafe unhygienic practices [6, 16] . This has worsened existing gender disparities observed across regions on access, retention, transition and achievements on education [13] . To mitigate its effects, in 2009, the Government of Kenya increased the budgetary allocation to schools to improve WASH facilities and to provide subsidized sanitary pads for needy girls [17] [18] [19] . We conducted a study to assess the MHM practices and challenges among primary school girls from a rural pastoralist community in Kenya.
Methods
Design, setting and study population: we conducted a schoolbased cross-sectional survey in Mashuru Sub-county, Kajiado County, Kenya. Ten out of 47 primary schools in the county were randomly sampled. The schools were stratified by classes, and only girls in classes 4-8 were included. Boys and girls that had not attained menarche were requested to leave the classrooms. Systematic random sampling was done, using a sampling frame generated from class lists. Girls absent on the interview day and those non-residents in the area in the preceding 3 months were excluded. Written accent was sought from the girls. For those below 18 years, parental consent was sought giving the girl a form to be signed by the parent of guardian. Subject enrollment started in December 2014 to February 2015. We administered a structured questionnaire that sought information on socio-demographics, economic, knowledge, perceptions and MHM practices. Knowledge sought covered causation and origins of menstrual blood. The Likert scale was used to categorize knowledge into good (≥50%), average (49-30%) and poor (<30%) based on correct responses. MHM practices were determined based 4 actions; type of absorbent materials used, frequency of changes, appropriate disposal and regular hand washing after toilet use. For those using reusable absorbents, the storage place of absorbents was considered instead of disposal. Each appropriate action was assigned a score of 2, and those with total score ≤4 out of 8 were considered to have poor MHM practices. In-depth interviews with school administrators provided qualitative data. An observation checklist was used to determine status of WASH facilities in the schools. 
Data management and analysis

Results
Subjects' enrollment and participants: out of a total of 648 eligible girls, 247 were pre-menarche and 45 were absent from school on day of interview. We sampled 356 girls, but 24 girls declined participation, while 12 were excluded based of non-residency, hence 320 girls were enrolled in the study. hours, and this emanated from inadequate absorbents (68%) and long distance to private changing areas (32%). Most (81.2%) disposed used pads in pit latrines, while 11.6% disposed in dust bins.
Socio
Of those using reusable absorbents (14.1%), half used pieces of cloth, and most (72.7%) kept them in hidden and unclean places.
Only 54.7% girls reported to always wash hands after visiting the toilet, as sometimes there was no water at school. Besides, only 47.5% had daily bathing during menstruation days. We observed poor MHM practices in 28.8% girls and 32.2% kept the matter secret.
The first person informed on onset of menstruation was the mothers (45.0%). Among challenges were expressed by the girls, included inadequate sanitary pads (39.1%), menstrual pains (33.8%), 39%
reported that they had suffered disease of the skin or the reproductive system due to poor practices. Details of the MHM practices and challenges are presented in Table 2 .
School factors influencing MHM practices: only 39.1% had received absorbents from school in the preceding month. Majority, (77.2%) reported inadequate clean water at school, 64.6% observed that the latrines were inadequate and 80.3% decried inadequate latrine privacy. Several girls (13.1%) reported that they had been laughed at or teased by boys, whenever they stained their clothes, which left them embarrassed and humiliated. There were some girls (5.8%), who wished that boys were educated on matters menstruation, so as to understand them better. Findings of the observation checklist showed that most (56.4%) schools had fewer latrines than recommended for the number of pupils registered.
Various schools (65.0%), lacked privacy of latrines; reasons for this being that latrines were shared by both boys and girls in 10% , latrines lacked doors and/or locks in 24%, and some (31%) had informal non-secluded structures that did not offer privacy. poor knowledge level, non-discussion, lack of pads supply, lack of water and lack of latrines were associated with poor practices. Lack of latrine privacy and teasing by boys stood out as independent determinants of poor MHM practices.
Strengths and weaknesses of the study: this was a school-based study that focused on marginalized girls from a pastoralist community, who experience adverse climatic conditions, resource limitations and cultural barriers. Few studies have looked at MHM practices among pastoralist girls [9] . Progressive reduction in age of menarche has been observed in recent years, but many primary schools and communities remain unprepared for this reality [20] . and in Ethiopia where only 35% were using sanitary pads [23] .
Questions of sustainability of supplies may need to be addressed, by embracing local solutions. Many (40.3%) girls delayed changing absorbents, either due to limited absorbents and/or lack of private changing places, which meant that changing was delayed until some privacy was guaranteed. This factor overshadowed the benefit of provision of sanitary towels, as lack of latrine privacy was an independent predictor of poor MHM practices. Similar observations were made in South Sudan, where 56.6% reported lack of private changing rooms [8] . In study done in Western Kenya, girls experienced challenges in school due to inadequate privacy and sanitary facilities [2] . Crude storage methods were reported in girls using re-usable absorbents. Similarly, in India, girls recycled rugs and cleaned then without soap, or with unclean water. Most dried them indoors rather than in the sun, due to social restrictions which predisposed to reproductive tract infections [21] . In South Asia, girls recycled the same absorbent for several months to years [33] .
Recycled absorbents should be made of materials that are low cost, easy to clean and are quick to dry, in order to prevent genital infection [25] . Knowledge on causation and origin of menstrual blood was low, but overall knowledge level did not independently influence poor MHM practices. Other African studies documented lack of scientific knowledge of menstruation and puberty among school girls [26, 30, [34] [35] [36] .
In South Sudan, 62.9% considered menstruation as a disease [33] .
In Kenya, very few girls were able to describe menstruation in biologic terms [29] . [12, 19] . In our study, lack of latrine privacy was an independent contributor to poor MHM practices. Similar observations were made in a study from Sudan [8] .
Inadequate school support leaves many girls preferring to be absent from school during menstruation [4, 39] . In study done in Western Kenya, lack of resources for menstruation led to disengagement from school and stigma [2] . In another Kenyan study, done in Nairobi (Urban) and Garisa (rural) schools observed that 86% and 53%
respectfully, of girls missed ≥ 1 day of school every 2 months [24] .
Similar findings were observed Ethiopia, where 40% girls missed school because of stress related to menstruation [22] . The girls were constantly alert for leakages, foul smell and discomforts and had poor concentration in class, which contributed to teasing by boys [4].
Teasing humiliates girls by causing stress and embarrassment, stripes their dignity, leaving them withdrawn and lowering their self esteem.
In our study, teasing by boys was independently associated with poor MHM practices. In our settings, men/boys often lack facts on menstruation, hence cannot support the women/girls around them.
It was suggested by 5.8% of the girls that educating boys on the matter, would help them cope better during such times. This concurs with findings made from a study done in South Sudan, where 43.8% girls reported that they were afraid of being made fun of by boys [8] .
Likewise, in a Tanzanian study, many respondents suggested need to educate boys on menstruation [2, 46] . Adolescence is a crucial developmental stage characterized by heightened self-awareness and actualization, and this could be totally deranged by menstrual accidents, leading to reduced self confidence and emotional wrecks. 
